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ANALYZ~-POUER ?ORMALISHFOR THREE-BODYFINAL 3TATES”

(3.(3.Ohlsen,RonaldE. Brour,F. D. Correll,and R. A. Hardokopf
Los Alamos SolontiflaLaboratory,Los AlmoB, New Mexioo 87545,USA

In oomootion with meaaurrnental being oarrledout on the three-
‘ll(&,pp)n,we have derived varioua relationshipsnucleon reaotion

importantfor extractionof analyzingpowers frw data on reactions
involvingthree partioleain the final state. WCIpresenthere, for
spin-1/2 ●nd spin-1 polarized beams, several of the pertinent
results,detailedderivationsof uhiohwill ●ppearelsewhere?

We ahooaea Cartesiancoordinatesystemat the reaotionsite to
desoribethe veotorand tense-analyzingpowersand take the z axis
to be in the beam direotion. With respeotto the nymmetryuis Z of
the ion aouroe, the beam polarizationh desoribedby its veotor
polarizationpz and itn tensor polarizationpZz. At the reaotion

●ite, this ‘quantizationaxis” ■akes ● polar●ngle B with reapeotto
the beam direotion(z uis) and ●n aaimuthalangle 4 with reapeotto
the y axis. For ● two-bodyfinal rotateit 18 conventionalto take
the y axis perpendicularto the reaotionplane. For ● three-body
final state the two geometriesof Fig. 1 would ●ppear reasonable,
where $1 and t ●e the ●ztiuthal angles of the two partiolos
deteotodin m kikematioallyoompleteexperiment,and the mmwita are
viewedin pro~eotionon the xy plana. In oertainoiromatartoeathe
spmetrio ohoioe illustratedin Fig, l(b) introduoea aignifioant
eimplifioationd,and beoausa of this we propose that ~ l(b) ba

M a v-~~ u@ lnvolv~aa-bodv f-
~.

It will be reoalledthat, for two-bodyfinal atateaas desoribed
in the conventionalcoordinatesyateta,parity oonsorvationrequires
that tho analyzingpowersAx, Az, A

Xy ‘
and Ayz vanieh. The same is

true for ● klncmatioaily~ expe)’~mentin *ioh only one of
the three pr.?tioloain

+2Y the final state 18 de-

&

+Y+l teoted. In gonaral,

r\ *’

+-

for ● kinematioally
C2 r, a~tumtion,

r, parity oonaorvation
v x dooo not require●ny of

tho a.nayzingpoworsto
\vanish; howover in

(0) (b)
spooial oiroumatanooa
soma important ro-
etriotionado ●rise.

Fig. 1. Two POSS blo {-axiadefinitions.
In (a), ‘1=90; in (b) *1=+2.
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The yield I for ● reaotioninduoed by a spin-l beam oan be
urittonin the form

I = l.[l + (3/2)PZCz+ (1/2)PZZCxz1. (1)

In the analogous●xprassionfor a spin-l/2beam, the ooaffioientof
PZ In unityand the tom iuvolvlngpZZ is ●bsent. In eitherease 10

la the unpolarizedyield and Cz, Czz are linearocmbinationsof the

vaotor and tenuor analyzingpowers, reapeotivoly. The particular
linear combinationsuhioh ooour depend upon the orientationof the
spin quantisationaxla with respeotto the oho8en coordinate ayatom.
In Figs. 2 and 3 we list the relationshipsbetheenCz, Czz and the

●nalyzing powers for some oommon geometric, There the beam
direotion 18 out of the figure, the xy projectionof the spin
quantizationuia in indioatodby the he~vy arrow,and the deteotor
positionsmm ●lso shown. ~an thoughthe symetrio ohoioefor the y
axis is depioted,the relationsgiven h Figs.2 and 3 ●re valid for
any otherorientationof the deteotora.

Ue finallydisouss
two speoial situations.
First, in ooplanar
geometry($1 = $

z
= 90°

in Fig. 1) pari y oon-
●eb’vation oauaes the
same analyzingpowersto
vaniah that vaniah for
two-body final ataten.
Sooond, if ~
particloa ●re doteoted
●t ~ polar angles,
A,@ if the symmetrio
ohoioeof y axis is made
[Fig.l(b)],then Parity
oonaorvationimposesan
odd-evenrelationshipon
the ●nalyzingpowers at
aymmetriopoints orithe
kinematio looua (the
ourvo in ● two-dimen-
sional plot of doteoted
partiole●norgiosB, Va
E uhioh Indinateathe
$● ●rgies pormittod by
oonaorvationof onorgy
●nd ●omantum). Thus, if
we define an ●ro length
s moasurod●long suoh a
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Fig. 2. Coeffic~.onto of Eq,(l) for f3-90°.



Fig. 3. Coefficient of
for t?= 45° and ‘3°,

.

10CUS with an origin (s=0)
at a 3ymmetrlc-energy point

(E
!

= E2), then +s and -s
re er to symmetric points on

the locus at which the
value9 for El and E2 are
Interchanged. Th? under-
lined analyzln$ pcwers in

Figs. 2 and 3 are those
quti~title~ whoge magnltudeg

are equal but whose signs
are 3p~3site at

points (is), and
analyzing pouer9
magnitude and
~ymmetrlc point~.

symmetric
the other

have equal
sign~ at
This B~SO

implies the Interesting
result that the underlined
analyzing power~ vanish at
Symmetric-energy points
(El = E2).
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